PATENT COOPERATION TREATY 

REC- 2 6 AP?. 2001 

PCT 

WIPO 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 


See Notification of Transmittal of International 


P9402PC00 


FOR FURTHER ACTION Preliminary Examination Report {Form PCT/IPEA/416) 


International application No. 


International filing dale (day/month/year) 


Priority date (day/montti'year) 


PCT/DK00/00013 


14/01/2000 


15/01/1999 


International Patent Classification (IPC) or national classification and IPC 




G01N21/00 






Applicant 






FUNKI MANURA A/S et al. 







This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2 This REPORT consists of a total of 4 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, clafrjgand/o^Oftiw^ngs whi^&^ave 
been amended and are the basis for this report and/or sheets containing rectifitajforrc made befo?^his Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT^f / 



These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 



I 




II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
09/08/2000 


Date of completion of this report 
24.04.2001 


Name and mailing address of the international 
preliminary examining authority: 

~ European Patent Office 
Am D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer /l£«^5x 

de Cauwer, R (1 £p j) 

Telephone No. +49 89 2399 7344 ^—-^ 



Form 



iPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as ''originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 



1-13,15-19 
14 



as originally filed 
with telefax of 



11/04/2001 



Claims, No.: 

1-8 



with telefax of 



20/02/2001 



Drawings, sheets: 

3/6-6/6 as originally filed 

1/6,2/6 with telefax of 



11/04/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3, 5-7 

No: Claims 1,2, 4 and 8 

Inventive step (IS) Yes: Claims 

No: Claims 1 - 8 

Industrial applicability (IA) Yes: Claims 1-8 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : WO 98 22394 A1 (ENVOTECH A/S) 28 May 1998, corresponding to patent 
application DK 01288/96, cited in the description 

D1 discloses a process for cleaning manure (page 3, line 11), containing more and less 
volatile compounds present as weak acids and bases (page 6, line 4-10), by 
evaporation comprising the steps of heating the wastewater in a boiler (4), cleaning the 
generated steam from unwanted gaseous compounds by taking the steam from the 
boiling step via a compression step (3) to a heat exchanging step (2), where the water 
is condensed (claim 1, line 4-7 and fig 2). In the process of D1 the steam from the 
boiler is conducted to a column (1) (fig 2 and claim 1, line 9-10), where the steam is 
flowing countercurrently to a fraction of the condensed water (figure 1 , 2 and 3), and 
where the more volatile components in the form of vapour are conducted via a 
compressor (3) (figure 2 and page 8, line 29) to a heat exchanger (2) where they are 
partly condensed (page 5, line 4-10) and discharged (claim 1, line 11-13), the less 
volatile components are conducted to the vessel in the bottom of the column and 
subsequently discharged at intervals (page 8, line 10-1 1 and page 10, line 8-1 1), and 
the condensed and cleaned water is drained off. 

Thus, the claimed subject-matter of claims 1,2,4 and 8 is not differentiated over that 
of D1 and thus, does not meet the requirements of Article 33 (2) PCT. 

Dependent claims 3, 5 - 7 do not contain any features which, in combination with4he 
features of any claim to which they refer, meet the requirements of the PCT in respect 
of inventive step (Article 33 (3) PCT). 
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which gives the steam an increase pressure, whereby the condensation temperature of 
the steam increases to such a degree that the steam is able to condense, when it flows 
over to the heat exchanger SO. 



5 The condensate from the steam runs down to the bottom of the heat exchanger 50, in 
which it is collected until a certain level is achieved, which is determined by the float 
switch 66, which by activation opens valve 67 which permits the condensate to flow to 
the vessel 68. The level of liquid in boiler 42 is kept constant by means of valve 70, 
which opens by activation through the float switch 69 which permits that the liquid 

10 which is to evaporate flovvs through said valve 70, a first heat exchanger 71 (in which 
the polluted liquid heat exchanges with the condensate), a second preheat exchanger 
72 {in which the polluted liquid is heat exchanging with the steam) and is mixed with 
the liquid from the boiler 42, which is under evaporation and thereafter introduced into 
the downdraught evaporation heat exchanger 50- 

15 

In the condensate vessel 68 a reservoir of condensate is collected until the level which 
is determined by the level sensor 73 is achieved, which permits that the valve 74 opens 
and 75-95% of the condensate (abbreviated Cj) leaves the apparatus through the first 
preheat exchanger 71, which is the heat exchanger which receives the incoming aque- 
20 ous liquid W. 

A part of the condensate (5%-25%) is pumped by means of pump 75 to the top of the 
absorption column 62, in which it is distributed to the column elements within the 
column- On its way down to the absorption column 62 the condensate absorbs the im- 
25 purities from the steam, which rises up from the boiler 42 and acid/base reactions are 
taking place. In the legend to Fig, 4 these reactions are further explained. 

The condensate containing the impurities is led from the bottom of the absorption col- 
umn 62 to the process vessel 41, in which it is mixed with the liquid which is under 
SO evaporation and cleaning. The pan of the steam containing the more mobile com- 
pounds is led from the column 62 via the compressor 49 to the heat exchanger 50. The 
part hereof, which by passing through the heat ex- 
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CLAIMS 

1. Process for cleaning of biological waste water which contains more mobile com- 
pounds and less mobile compounds compared to the mobility of water, said com- 
pounds being present as weak acids and weak bases, by evaporation of the waste wa- 
ter, by hearing the waste water in a boiler (4,42), where the generated steam is cleaned 
for unwanted gaseous compounds, where the steam is taken from the boiling step via a 
compression step to a heat exchanging step, where the water is condensed, charac- 
t e r i s e d in that the steam from the boiler (4,42) is conducted to a column (1 ,62), in 
which the steam is flowing countercnrrently to a fraction of the condensed water in 
order to in a liquid form to remove the less mobile compounds including a part of the 
more mobile compounds and the less mobile compounds which are taking part in the 
acid/base reactions, in that the steam fraction containing a remainiog part of the more 
mobile compounds are led from the column (1 ,62) via the compression step to the heat 
exchanging step, where the main part of the more mobile compounds arc concentrated 
and drained off together with a remaining fraction of the steam, and in that the con- 
densed and cJeaned waste water is drained off to recipient, 

2. Process according to claim 1 , character i s e d in that the waste water is manu- 
re, which contains compounds;, which comprise C0 2 , NH^, NH 4 + , fatty acids including 
CH 3 COOH, where the less mobile compounds and the more mobile compounds are 
able to take part in acid/base reactions, and in that a part of the condensate from the 
heat exchanger is led countercurrently to the steam, which is conducted to the column 
from the boiler. 

3. Process according to claim 1 or 2, c h a r a c t c r i s e d in that the steam which has 
left the column is condensed in a heat exchanger with its own condensate as counter- 
current flow. 
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4. Process according to any of the preceding claims, characterisedin that acid/ 
base reactions in the column are taking place upon the surface of the column elements. 

5. Process according to any of the preceding claims, characterised in that the 
5 remaining fraction of the condensed water which is led to the column constitutes 5- 

25% of the total condensate. 



6. Process according to any of the preceding claims, characterised in that the 
compounds which in liquid form are led from the column and back to the boiler are 

1 0 emptied herefrom when the concentration has achieved a predetennined level. 

7. Process according to any of the preceding claims, characterised in that the 
heat exchanging step is carried out in a downdraught evaporation heat exchanger, 
where the gas fraction flows countercurreritly with its own condensate. 

15 

S. Apparatus for use in the process according to any of the preceding claims and which 
comprises a boiler (442), a column (1 ; 62), a compressor (3 : 49) ; and a heat exchanger 
(2,50), where the compressor (3,49) is placed between the column (1,62) and heat ex- 
changer (2,50), and where a pump (5,43) is placed between the boiler (4 ; 42) and heat 
20 exchanger (2,50) for tranference of the content of the boiler (4,42) to the heat ex- 
changer (2,50) for heat exchanging of the steam from the column (1,62) and char- 
acterised^ that the column (1,62) is connected with a steam tapping (47) from 
the boiler (4,42). 
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International application No 

PCT/DK 00/ 00013 


International filing date (day 'month/year) 

14/01/2000 


(Earliest) Priority Date (day/monthyear) 

15/01/1999 


Applicant 

RJNKI MANURA A/S et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 3 sheets 

| X | It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 

was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form 



□ 
□ 
□ 
□ 



□ 

□ 

□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I) 
Unity of invention is lacking {see Box II). * 



With regard to the title, -* 

| | the text is approved as submitted by the applicant. 

| X j the text has been established by this Authority to read as follows: 

PROCESS AND APPARATUS FOR CLEANING OF WASTE WATER BY EVAPORATION 



With regard to the abstract, 

| X j the text is approved as submitted by the applicant. 

I [ the text has been established, according to Rule 38 2(b), by this Authority as it appears in Box III. The applicant may, 
' ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No 4 

j" | as suggested by the applicant. | | None of the figures 

j | because the applicant failed to suggest a figure. 

| X | because this figure better characterizes the invention. 
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cited to establish the publication date of another citation or other 
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"O" document referring to an oral disclosure, use, exhibition or other 
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"P" document published prior to the international Tiling date hut later than 
the pnonty date ci aimed 



"T" later document published after the iniematiunal filing date or pnonty 
date and not :n conflict with the application but a ted to understand 
the pnncipic or theory underlying the invention 

"X" document o: particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
.step when the document is taken alone 

' Y" document jf particular relevance: the claimed invention cannot be 
considered to involve an invent] ve step when the document is 
combined with one or more other such documents, vucii combination 
being ohvi ins. to a person skilled m the art 

" &." document member of the same patent family 
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